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u Overview

= Project Overview
= Project Elements
= Next Steps

= Lessons Learned
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Midwest Application Center
H PP

= Technology Transfer Program

= Concept Born at Roadmap Process
=« Commercial and Institutional CHP
« Identified by Industry
= Accepted by DOE

= Pilot Program — April 2001

= Test Concept — Commercial/Institutional
Applications

= What Works — What Doesn't
= How Effective
= Establish Protocol %
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CHP Target Audience
. ELAL D

= Architects/Engineers
= Building/Facility Owners/Operators

= State/Local Officials
=« Energy Offices
= Utility Commissions
= Regulators (General Assembly)

EEEEEEE

uuuuuu
EEEEEE



u Needs Identified Early On

= Educate Target Audience to Benefits

= Influence Changes to Promote CHP
= Technology
= Policy
=« Regulatory

= Leverage DOE Activities
=« Distributed Energy
= Integrated Energy Systems %
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1 Working Together in the Midwest

= Midwest CHP Application Center (MAC)
= Midwest CHP Initiative
= DOE — Chicago Regional Office

= Environmental Protection Agency
= CHP Partnership
= Permitting Guidebook
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u Working Together in the Midwest

= CHP Workshop

= Partnership
= State of Illinois
City of Chicago — Department of Energy
= Department of Energy — Chicago Regional Office
= US Environmental Protection Agency
= Illinois Environmental Protection Agency

= July 9t — Chicago
= Focus on the Business Case for CHP
= Targeted to Potential CHP Audience
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; Working Together in the Midwest
Midwest CHP “ Midwest

Application Center CHP Initiative
= DOE Funded Project = Coalition (Voluntary)
= UIC/ERC & GTI = Founding Members

= GTI

= UIC/ERC

= Delta Institute

= ELPC

= NiSource

Promote the Use of CHP in the Midwest s
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Midwest CHP Initiative
S

= Voluntary Coalition of Interested Organizations

= GTI

= UIC/ERC

= Delta Institute
= ELPC

= US DOE Chicago
Regional Office

= NiSource
= Peoples Energy

= Northeast/Midwest
Institute

= Illinois DCCA

= Indiana Department of
Commerce

= Wisconsin Division of
Energy

= Michigan Public
Service Commission

= Minnesota Department
of Commerce

= US EPA 5«}
= US EPA Region V o
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; Midwest Regional Application Center




Midwest Application Center
; PP

= Vision:
“By the year 2020, CHP for Buildings Will Be the Preferred

Method of Energy Utilization In Commercial and
Institutional Buildings.” --- BCHP Initiative Roadmap

= Market Scenario:

The Economic, Reliability, and Emission Drivers are
Emerging Whereby CHP for Buildings and Industry Can Be
Successful in the Midwest.
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u Midwest Application Center

= Mission:
Develop Technology Application Knowledge and the
Educational Infrastructure Necessary to:
« Reduce Perceived Risks

= Foster CHP as a Viable Option

« Technical and Financial
= Energy and Environmental

= Focus:
= Technology Transfer
= Education
»« Information
= Project Assistance %
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Midwest Application Center
; PP

= Objective:

= Positively Affect the DOE CHP Challenge in Midwest
= 10 GW CHP Total
= 2 GW CHP for Buildings
» Goals:
« Expand Technology Breadth

=« Increase the Number and Type of Sites in Target
Markets

= Increase Installed Capacity
« Formulate State and Local Partnerships %
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Midwest Application Center
H PP

= Partnership:

= University of Illinois at Chicago
Energy Resources Center --- UIC/ERC

and

= Gas Technology Institute --- GTI

= Sponsorship:
= DOE Office of Power Technologies
Office of Distributed Energy Resources

= Technical/Program Guidance:
= Oak Ridge National Laboratory --- ORNL
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u Project Elements

= Technology Transfer — Getting the Word Out
= Website/Information Repository

= State Baseline Characterizations

= Project Support

= Case Studies

= Application Guidebook
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1 Getting the Word Out

s Association Presentations

Midwest Energy Efficiency Alliance (MEEA) (Chicago)
Midwest Cogeneration Association (MCA) (Chicago)

National Association of Environmental Managers — Chicago
Chapter

Chicagoland Arts and Sciences Energy Consortium
(CLASEC)

National Organization of State Energy Offices
(NASEO)(WDC)

American Gas Cooling Center (AGCC) (IL)

Association of State Energy Research and Technology
Transfer Institutes (ASERTTI)

Illinois Capital Development Board (Springfield) %
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1 Getting the Word Out

= Conferences and Workshops Presentations
=« DOE Peer Review (WDC)
= Minnegasco Seminar (MN)
=« USCHP Road Mapping Workshop (MD)
= International Energy Conference (OH)
= Midwest Plant Engineering and Maintenance Show
(MN)
= Illinois Governors Energy Policy Cabinet Workshop (IL)
= Microgeneration to Power Parks Conference (MI)
= State CHP Workshop (IN) %
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u Getting the Word Out

= Tours of UIC East and West Campus
CHP Facilities

= DOE

= AGCC

= ASERTTI

= MCA

= Peoples Gas of Florida
= Primera Engineering
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1a Getting the Word Out

= Co-Hosted “"Energy Days” with the
Delta Group (Chicago)
= Six Specific Potential Sites
= Several Chicago Area Developers,

Architects, and Engineering Firms

= Hosted Association of State Energy
Research and Technology Transfer
Institutes (ASERTTI) Meeting

= One-Day Seminar on CHP %
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1 Getting the Word Out

= Interconnection Workshop
= Co-Hosted with GTI
= One-Day Workshop

= Midwest Region State Energy Offices

= Directed to Individuals Responsible for the
Development of Interconnection Requirements

= Seven Midwest States Participated
« Feedback Very Positive
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u Getting the Word Out

s CHP Assessment Training
= 3-Days
= Add to Base Assessment Resources
= Increase Assessment Awareness

= Attendees
= MAC Personnel s GTI
= ERC Energy Auditors = IDCCA

= Chicago Department of Environment
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; Getting the Word Out

= One-on-One Meetings with
Target Audience
= Illinois
= Indiana
= Minnesota
= Ohio
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u Website

= Beta Version Issued February 2002

= Included Website Based Site/Contact
Database

= Launched Final Version April 2002

www.CHPCenterMW.org
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Website - Features
H+—

= Audience Focused

= Regional and 8 State Specific
Information

= Integrated with National CHP Site

= Interactive Database of Site Installations
and Contacts

= Technology Animations
= Interactive Virtual Tours of Test Site
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Website — Home Page

Conling, Heating and Pawer for Biildings =

A New Perspective on Energy

ane?mﬂ.m sysbems for conling heating and pawer (CHF) for
bulldings, Incorporate maltiphe bscnr:ﬂ:gls for prowiding
energy services tooa single building or o a campus of
Buildings. Llectricity to such bulldings = providsd by on-sie
of near-sibe poveer generators usng one of more of the many
options: internal combustion (IC) engines, combustion
Ewrbines, mini- or micro-turbines, an% fuel calls. In CHE
sysbams, waste heat from power generation equipment is
recovered for opesating aqulurn:r!lli for |3\:||)|Ir|§|‘fl heating, or
controlling humidity in bulkdings, by using absorption chillers,
desiccant dehumidifiers, or heat recovery eguipment for
producing steam or hot water. These integrated systems are
enown by a varety of acronyms: CHP, CHPE {Cooling,
Heating ard Fower for Iiullﬂlngsé, CCHP (Combinesd \'_‘n-ull:dl;
Hezating and Fower], BCHP (Boikings Cooling, Meating
Power), ard IES {Integrated Energy Systems).

CHP systems provide many benefits, incuding:
meHeduced energy costs
—Improved power relability
mmincreased snergy efickency
mlmproved environmental quality

rhnlnnmn CHE
. plication Center was
Qitkmeta | aEokien in sarch F00L
Check SOl o the 5. Dwmpartment
Inyour  of Energy [DOL} at the University of [linois at Chicaga
SEte  (UIC) Energy Hesourcss Genter ?;_m::. The Center is @
partnership betwessn UIC/ERC and the Gas Technokbogy
Irstitute [GTL). Its mission IS to provide applicstion
assistance, technokgy information, and educaticonal
support in the elgmﬂldwe:t stabzs aof lllinots, Indiana,
o, Hichigan, Hinnesota, Missourl, Ohio, and
Wiscansin.

The objective of this site is to provide you with informaton on CHP for buildings to
facil wour decisions relating 1o these systemns. Information on the site has been
organized o address anbicipated needs of varoes user growps. Click on a link of your
chake o k=arm about some of the basics, benefits, sucoess storkss amd much more. The
sibe mcorporates an interactive database of CHF Installations, along with animations,

muitimed ia widecs and a yirtual bour of 3 CHE Systen faclity,

As you mave through the sibe, your current location will be identifisd by “bresd crumbs®
alang the top of all pages. Available sub-topics will appear in the list of links, on the kit
of the page, belw the link for the major category currently open. The footer for each
page alsc oontains links to all the rnajjnr sections of this Websibz and the meyjor
organizations providing support for it

Vision, Mission and Focus of the
Midwest CHPF Application Center

Wislon
Vision of tha LS, Uﬁartrnent af Energy and its partners in CHE for bulldln?: is that by A
r

~//4’40” the year FO20, CHP buidings wil be the preferred method of ensrgy utilization in
Consulting he.
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* Website — Site Searc

Library - Installation Database

Site Search

Pleaza Hole: H no search criloria s specified all sies will ba refumad.

Tharmal Recovary System Type: |Saect Tharmal Recowary Syssm Typa_w

Ism
_m‘w-m

1L J = Orancel Satiution +

Eply Mplowry /Pla eresey. Ganeral Pybic
Ragion [Siubw « HAC Dubraack = MiC Parirars + Ligrary = Licks
Stamap = Homa
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Website — Installation Database

Library - Installation Database

Site Search Results

400 Y. Fulton 51

IL, G0E12
401 5. 'WM'? Rd.
Addisan, IL, EIIKH

Chicago, IL,
FCB Fapar Company
Rico Univarsity
Magic Vallay Foods, Inc.

Ruparn 10,
GE Capital Awto Financial Services

Barminglon, IL
MCPAnordcom

Riverdada, IL,
Povwar Hot

EE,
Transamarica

Schaumburg, IL,

Van Buren Data Conter Optimal Path
Alma Nelzon Health Care Facilry
Alma Nelson Health Care Eaciliy
Christ HespRal and Madical Cantor
Condolia Memorial Hospital
Goftliab Mamanal Hespital
Hinsdala Hospital

Liaka Forest Hospital

Littk: Gompasy of Mary Hospital
Wallesloy Colloge

Narthwsust Community Hospital a
‘s %’dbﬁ Fark Strathmoor Hoalth Cang Facility MIDWEST

Natural Gas & Power Technology Services
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Website — Contact Search

Library - Contact Database

Wi CHP Application Centar Contact On-Lino Databaso

Mo formal evaiuation of thi companks or ongani Zasons e fsd in ths dalabase has bean
parformad by the Midwest CHP Appleaton Center (MALC), ereicrn thes 5 no
andorsemant, impled of othenvse. made by e MAC by the idenaficalion of & company or
crganeaton in his dalabass |ist As ks nommal prior bo smening imla ey contract ar
condusdng significant business with ary company of organeaion, | is recommandsd af o
prudasn inssesligadon of ot company or organization be mad)

Contact Search

Flease Nole: Hno search crlera s speciied all contacts will be relumed.

Hewn & Everyiy + Tachoicsl Srofennigagly = Buiios Deeery
Eolcy Mekaey Figereey » Meanciel bytiutions + Ganen Febnc
Foagion Stabe + MAC Cuirasch = MAC Parirars « Lizrery = Livks

Skamap = Hores

Aovalon
‘s/cam/mg, Y = wveey

Natural Gas & Power Technology Services



Baseline Characterizations
S

= By State
= Illinois and Michigan Completed

= Identify and Assess
= Current Installations
= Market Potential

= Current Energy Policy and Pricing
= Electricity
= Natural Gas

= CHP Partners
= Status of Deregulation
= Barriers/Opportunities

= Help Focus Application Center Activities
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1a Site Identification

Installed Kilowatts

State Sites Kilowatts
Illinois 20 48,700+
Michigan 14 6,200+
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IL Installed DG

Generation Installed Il | i nois Generation Installed
(kWe) w/ Heat Recovery
2,100 (kWe)
22.300 7,810 1,600
240
28,210
1,600
20,850
5,250
3,300
2
71478 0850
@ Data Centers 3,300
m Hospitals

O Museums/Zoos

O Conference Centers

m Schools/Universities/Research Centers
O Stores

m Warehouses/Restaurants ;
O Water Treatment/Resource Recowvery Facilities |
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MI Installed DG

C Installed Generation

Installed Generation Michigan w/ Heat Recovery
(kWe) 7,400 300 (kWe)

430

48,000
46,300 60

4,100 3,010

2,400

108,000

mHospitals

EMunicipal Water/Resource Recovery
OHotels/Offices

O Schools/Universities

O Landfill Gas/Others

MIDWEST
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CHP Market Potential
H—

Estimated Theoretical Potential

State Megawatts National CHP
Goal
Illinois 2,410 to 7,480 24 - 75%
Michigan 2,410 to 7,480 24 - 75%

Source: “The Market and Technical Potential for Combined Heat and
Power in the Commercial/Institutional Sector”

-ONSITE Energy Corporation

-2000
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i Average Natural Gas Prices

Illinois | Michigan
Commercial - Delivered | $4.84 $5.81
Industrial - Delivered $3.70 $5.02
Wholesale - City Gate $2.46 $3.68

per 1000 cu. ft.

EIA State Average Prices October 2001
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i Average Electric Price

Illinois | Michigan

¢/kWh 6.98¢ 7.14¢
$/MBTU $20.45 | $20.92
(Most Expensive in Nation)

Average over all customer classes in 1999
Includes demand charges
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Baseline Characterizations

JI Conclusions

= Most Effective Deployment
= State and Local Levels

= Reaffirmed Barriers
= Lack of Interconnection Standards and Fees
« Standby Charges and Rates
= Operating Costs
= Capital Costs and Payback

= Identified Some Favorable Characteristics
= Open Access
= Favorable Alliances
= Reasonable Market Potential %
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Baseline Characterizations

BT Recommendations

= Work with Industry Partners to Increase
Interest In Market Penetration

= Work with Governmental Entities and
Associations to Influence the Removal of
Reqgulatory Barriers

= Build Strong Alliances with CHP Partners
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1 Project Support

= Initial Screening Assessments

= Technology Education

= Viable Site Assessment Visits

= Case Studies

= Assist in Project Justification

= Partnership Assistance

= Feasibility Assessments

= SWAT Team Assistance 0
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i Project Support

Apply “"Expert” Assistance (SWAT Teams)
to High Impact Projects to ...

= 'Remove Perceived Risk”

= "Identify Technical Solutions”
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u Project Support Accomplishments

= Technical Assistance Program Developed

= Project Support by Stages

Standard Outreach - Information
Investigation — Viability Assessment

Design Bid — Detailed Assessment and SWAT
Post Commission — Case Study

= Screening Criteria for Each Stage
= Target Audience
= Electric/Thermal Compatibility
= Financial Viability
= Financial Availability

s CHP Assessment Training %
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Current Project Involvement
-—"

= Commercial = Institutional = Light Industry
= Retalil = High Schools = Plating and Film Coatings

= Multifamily = Colleges = Metal Gear
« Health Club = Universities = Meat Packing

= Museums = Paper

= Brewery
= Refrigeration Coil

A 1 OO MWe = Chocolate
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1 Case Studies

= Accomplishments
= Analysis and Framework Protocol Established

= Case Studies/Fact Sheets Included on
Website

= Website Database Includes Fields for
Information from Case Studies
= Case Study Progress
= University of Illinois East Campus (Chicago, IL) - Completed

= Beloit Memorial Hospital (Beloit, WI) - Draft
= Dakota Station (Burnsville, MN) - In Progress
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u Application Center Guidebook

= Describes Regional Application Centers

Implementation and Operation

= Protocol and Processes

= Organization and Structure

= Technical Assistance/SWAT Program

= T0ol Kits
s Lessons Learned
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u Application Center Guidebook

= 10 Be Used for

=« DOE Establishment of Other Regional
Application Centers

= Information for Others Interested in
Establishing CHP Centers

= Information for State and Local Entities
Interested in Promoting CHP

EEEEEEE

uuuuuu
EEEEEE



1a Next Steps

Building Strong Alliances and Leverage Activities
with CHP Partners and Governmental Entities to ...

Provide Technical and Financial Assessments
Provide Technical Project Assistance

Educate Decision Makers on the Benefits and
Feasibility of CHP

Influence the Removal of Regulatory Barriers
Establish New Installations
Continue Technology Transfer Activities 63
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1y Next Steps

= Further Implementation of the
Technical Assistance Program

= Finalize Application Center Guidebook
= Including a Statement of Work

= Four Additional Case Studies

= Two Journal Articles

= Update/Maintain Website

= Chair the Midwest CHP Initiative
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Lessons Learned
H—"

= Large Task -- But Doable

= /5 Years of Thinking to Change
= Old

Electric and Heating/Cooling Separate
Improvements Based Equipment Efficiency

= New
Integrated Energy Systems
Focus on System Efficiency

= Deregulation Creates Financial Uncertainties
= Energy Security and Quality Issues
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| essons Learned

= Local Initiatives
= Provide Concepts and Ideas
« Locally Focused - Grassroots
= Voluntary

= Application Centers
= Provide Structure and Resources

= Locally Focused
= Funded

= IES Industry Partnership Needed
= Coalition to Speak With One Voice
= Strategic Planning %
= Industry Sponsorship EE
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For Further Information
44—

Midwest CHP Application Center
www.CHPCenterMW.org
Leslie Farrar (UIC/ERC): (312) 413-5448

Midwest CHP Initiative
www.nemw.org/uschpa/regional.htm
Ted Bronson (GTI): (847) 768-0637

DOE — Chicago Regional Office

www.eren.doe.gov/cro/
Gary Nowakowski (DOE Chicago Office): (312) 886-8561




